Disruption of the GH Receptor Gene in Adult Mice Increases Maximal Lifespan in Females.
GH and IGF-1 are important for a variety of physiological processes including growth, development, and aging. Mice with reduced levels of GH and IGF-1 have been shown to live longer than wild-type controls. Our laboratory has previously found that mice with a GH receptor gene knockout (GHRKO) from conception exhibit low rates of cancer, resistance to diet-induced diabetes, and extension of lifespan. The GHRKO mouse as well as other mouse lines with reduced GH action display low IGF-1 levels, smaller body size, increased adiposity, and increased longevity. To date, nearly all of these mouse strains carry germline mutations. Importantly, the effect of a long-term suppression of the GH/IGF-1 axis during adulthood, as would be considered for human therapeutic purposes, has not been tested. The goal of this study was to determine whether temporally controlled Ghr gene deletion in adult mice would affect metabolism and longevity. Thus, we produced adult-onset GHRKO (aGHRKO) mice by disrupting the Ghr gene at 6 weeks of age. We found that aGHRKO mice replicate many of the beneficial effects observed in long-lived GHRKO mice. For example, aGHRKO mice, like GHRKO animals, displayed retarded growth and high adiposity with improved insulin sensitivity. Importantly, female aGHRKO animals showed an increase in their maximal lifespan, whereas the lifespan of male aGHRKO mice was not different from controls.